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(57) ABSTRACT

A two-rear-wheel electric vehicle configured to lean its
vehicle body frame when turning includes a vehicle body
frame, a pair of right and left rear arms, a battery, and a shock
absorber. The vehicle body frame includes a head pipe, a front
inclined portion, a bottom portion, and a rear inclined portion.
The front inclined portion extends obliquely downward and
rearward from the head pipe. The bottom portion includes a
front support portion that supports a front end portion of the
shock absorber. The bottom portion extends rearward in a
front-back direction of the vehicle from a rear end portion of
the front inclined portion. The rear inclined portion includes
a battery support portion, and extends obliquely upward and
rearward from a rear end portion of the bottom portion. A
swing shaft is positioned rearward of the front support portion
and below the battery support portion.
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TWO-REAR-WHEEL ELECTRIC VEHICLE

TECHNICAL FIELD

[0001] The present invention relates to a two-rear-wheel
electric vehicle configured to lean its vehicle body when
turning.

BACKGROUND ART

[0002] Examples of the conventional two-rear-wheel elec-
tric vehicle include a two-rear-wheel electric vehicle dis-
closed in Patent Document 1.

[0003] In the two-rear-wheel electric vehicle of the Patent
Document 1, a pair of right and left electric power units are
placed below a central portion of a vehicle body frame. The
right and left electric power units are configured to drive the
respective rear wheels. Each of the electric power units
includes a drive motor, a primary speed reduction mechanism
that reduces the speed of a rotational drive force supplied
from the drive motor, a power transmission mechanism that
transmits the rotational drive force whose speed has been
reduced to the rear wheel side, and a secondary speed reduc-
tion mechanism that reduces the speed of the rotational drive
force transmitted from the power transmission mechanism.
Each of the electric power units constitutes a swing arm. The
secondary speed reduction mechanism transmits the rota-
tional drive force to the rear wheel that is supported on a rear
end portion of the corresponding electric power unit. The
electric vehicle also includes a pair of right and left shock
absorber units each placed between an upper rear portion of
the vehicle body frame and the rear end portion of the corre-
sponding electric power unit.

[0004] The two-rear-wheel electric vehicle of the Patent
Document 1 also includes a frame holder assembly that is
fixed by a lower central portion and the upper rear portion of
the vehicle body frame. A battery is placed in the frame holder
assembly.

PRIOR ART DOCUMENTS

Patent Document

[0005] Patent Document 1: Japanese Patent Application
Laid-Open No. 5-213253 (1993)

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0006] Such a two-rear-wheel electric vehicle is able to
stand on its own because a pair of right and left rear wheels are
provided. Therefore, a driving operation is relatively easy
when the vehicle is running at a low speed. Additionally, the
two-rear-wheel electric vehicle can be caused to run by less
power than a four-wheel vehicle can, and has a more excellent
loading capacity than a two-wheel vehicle does. Thus, the
two-rear-wheel electric vehicle achieves stable running under
a state where a large amount of baggage is loaded thereon.
The two-rear-wheel electric vehicle includes a battery serving
as a power source. Since a possible travel distance obtained
per charging is limited by the capacity of the battery, the
two-rear-wheel electric vehicle is better suited for a short-
distance travel than a long-distance travel.

[0007] Moreover, the two-rear-wheel electric vehicle of the
Patent Document 1, which is not able to lean its vehicle body
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when turning, needs to maintain the attitude of the vehicle
body against a centrifugal force while the vehicle is running
on a curve.

[0008] In this respect, a two-rear-wheel electric vehicle
configured to lean its vehicle body when turning is allowed to
turn with the vehicle body leaning to the inner side of a curve.
This provides a high stability while the vehicle is running on
a curve, and does not require any high driving skill.

[0009] In view of the above, a two-rear-wheel electric
vehicle configured to lean its vehicle body when turning is a
vehicle suitable for, for example, purposes of short-distance
delivery services or purposes (such as shopping) intimately
involved in daily lives of females and the elderly.

[0010] In consideration of use for the purposes of short-
distance delivery services or purposes intimately involved in
daily lives of females and the elderly, a high degree of con-
venience is demanded of the two-rear-wheel electric vehicle
configured to lean its vehicle body when turning. To be spe-
cific, the convenience includes requiring a less frequency of
charging, having a low weight to provide easy handling, and
the like.

[0011] As for the frequency of charging, in general, a
vehicle including an engine does not require much time for
refueling with gasoline, but an electric vehicle requires rela-
tively much time for charging a battery. For example, in a case
where a user, when carrying out a delivery service, notices
that a remaining battery charge of the electric vehicle is low
but there is no time for charging, the delivery service may be
disabled. In a case where a user, when going out for an urgent
matter, notices that a remaining battery charge of the electric
vehicle is low but there is no time for charging, the user has to
abandon going out with the electric vehicle. Like this, the
electric vehicle may force the user to refrain from the use
thereof when the remaining battery charge is low. Thus, a less
frequency of charging is preferable in the two-rear-wheel
electric vehicle configured to lean its vehicle body when
turning. In other words, a large battery capacity is preferred,
and less power consumption is preferred.

[0012] Here, the two-rear-wheel electric vehicle includes
two rear wheels, and therefore the weight of the vehicle body
is in general larger than that of a two-wheel vehicle. An
increase in the weight of the vehicle body leads to an increase
in power consumption. In order to reduce the frequency of
charging, the battery capacity needs to be increased. In the
two-rear-wheel electric vehicle according to the Patent Docu-
ment 1 as well, in order to increase the battery capacity, a wide
space is ensured for installation of the battery.

[0013] However, adoption of a large-size battery for the
increase in the battery capacity causes not only an increase in
the weight of the battery but also the need to increase the
weight of the vehicle body frame because the rigidity of the
vehicle body frame must be ensured, which results in a further
increase in the weight of the vehicle body. A vicious cycle
follows in this manner. Additionally, an increase in the weight
of the vehicle body makes the handling of the vehicle body
difficult, which deteriorates the convenience. Therefore, how
to achieve a weight reduction of the vehicle body with ensur-
ing of a battery capacity is a problem.

[0014] An object of the present invention is to provide a
two-rear-wheel electric vehicle that achieves a weight reduc-
tion of a vehicle body with ensuring of a battery capacity.
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Means for Solving the Problems

[0015] Inview ofthe foregoing problem, the present inven-
tors have carries out intensive studies, to find out the follow-
ing.

[0016] In the two-rear-wheel electric vehicle of the Patent

Document 1, the electric power units (swing arms) are placed
below the central portion of the vehicle body frame, and the
battery is supported by the lower central portion and the upper
rear portion of the vehicle body frame.

[0017] Thus, in the Patent Document 1, the electric power
units and the battery, which are heavy loads, are supported on
the lower central portion of the vehicle body frame. The lower
central portion of the vehicle body frame has a high strength
because it is originally intended to receive a load of the
vehicle body between a front wheel and rear wheels. Thus, the
lower central portion of the vehicle body is suitable for the
support of aheavy load. On the other hand, the shock absorber
unit, which is lighter than the electric power unit and the
battery, is connected to the upper rear portion of the vehicle
body frame.

[0018] However, in a case where the shock absorber unit is
connected to the upper rear portion of the vehicle body frame,
an increased angle is formed between the direction (front-
upward direction) in which an impact transmitted from the
rear wheel to the upper rear portion of the vehicle body frame
via the shock absorber unit and the direction (in a rear-upward
direction) in which the upper rear portion of the vehicle body
frame extends. Consequently, a strong force pushing the
upper rear portion of the vehicle body frame in the upward
direction is applied when an impact occurs. As aresult, a large
bending load (a bending load tending to bend the lower cen-
tral portion of vehicle body frame into a downward convex) is
applied to the vehicle body frame. Although an input of an
impact to the vehicle body frame is only temporary, a
dynamic weight caused by the impact is likely to be larger
than a static weight of the heavy load. Therefore, to ensure a
strength of the vehicle body frame against the bending load,
the weight of the vehicle body frame is inevitably increased.
[0019] The present inventors, focusing on a dynamic load
on the vehicle body frame, have found out the following
features.

[0020] A front support part for supporting a front end por-
tion of a shock absorber is provided at a bottom portion of the
vehicle body frame. This reduces the angle formed between
the direction in which an impact is transmitted from the rear
wheel to the vehicle body frame via the shock absorber and
the direction in which the bottom portion of the vehicle body
frame extends. As aresult, abending load that is applied to the
vehicle body frame when an impact occurs can be reduced.
[0021] Moreover, under the state where the front support
part for supporting the front end portion of the shock absorber
is provided at the bottom portion of the vehicle body frame, a
battery support part is provided at a rear inclined portion of
the vehicle body frame, and additionally the axis on which a
rear arm swings is set at a position rearward of the front
support part and below the battery support part. As aresult, a
head pipe, a front inclined portion, the bottom portion, and the
rear arm are successively arranged in this order from the front
wheel side toward the rear wheel, thus forming a support
structure between the front wheel and the rear wheels. At a
rear end portion of the bottom portion, the rear inclined por-
tion branches out of the support structure between the front
wheel and the rear wheels, to extend obliquely upward and
rearward. Under this condition, when a static weight (down-
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ward load) of the battery is applied to the battery support part
that is positioned in the rear inclined portion, a downward
load is applied to the bottom portion and a relatively strong
reaction force traveling upward also occurs in the bottom
portion. The reaction force traveling upward can lessen the
bending load tending to bend the bottom portion of the
vehicle body frame into a downward convex at a time of
occurrence of an impact.

[0022] Reducing a load applied to the vehicle body frame
(particularly, to the bottom portion of the vehicle body frame)
in this manner can suppress an increase in the weight of the
vehicle body frame which would be otherwise necessary for
ensuring a strength of the vehicle body frame. Furthermore,
the static weight of the battery, which is applied to the battery
support part, can lessen the bending load tending to bend the
bottom portion into a downward convex. Accordingly, an
increase in the size of the battery, which is involved in an
increase in the battery capacity, can be responded to easily.

[0023] The present invention is accomplished based on the
above-described findings, and has the following configura-
tions.

[0024] A two-rear-wheel electric vehicle configured to lean
a vehicle body frame thereof when turning, the two-rear-
wheel electric vehicle including:

[0025]

[0026] apairofright and left rear arms that are supported on
the vehicle body frame, the pair of right and left rear arms
being swingable on a swing shaft, the pair of right and left rear
arms separately supporting a pair of right and left rear wheels,
respectively;

a vehicle body frame;

[0027] a battery for driving the pair of right and left rear
wheels; and
[0028] a shock absorber for lessening an impact that the

pair of right and left rear wheels receive from a road surface,
the shock absorber being configured such that the impact is
transmitted thereto via the pair of right and left rear arms,

[0029]
[0030]

[0031] a front inclined portion extending obliquely
downward and rearward from the head pipe,

[0032] a bottom portion extending rearward in a front-
back direction of the vehicle from a rear end portion of
the front inclined portion, the bottom portion including a
front support part that directly or indirectly supports a
front end portion of the shock absorber, and

[0033] a rear inclined portion extending obliquely
upward and rearward from a rear end portion of the
bottom portion, the rear inclined portion including a
battery support part that supports the battery,

[0034] the swing shaft being positioned rearward of the
front support part and below the battery support part.

[0035] The present invention lessens a load that is applied
to the vehicle body frame (particularly to the bottom portion
of'the vehicle body frame) as described above, thus suppress-
ing an increase in the weight of the vehicle body frame, which
would be otherwise necessary for ensuring a strength of the
vehicle body frame. Additionally, an increase in the size of the
battery, which is involved in an increase in the battery capac-
ity, can be responded to easily. Accordingly, a weight reduc-
tion of a vehicle body is achieved with ensuring of a battery

capacity.

the vehicle body frame including
a head pipe,
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Effects of the Invention

[0036] The present invention is able to provide a two-rear-
wheel electric vehicle that achieves a weight reduction of a
vehicle body with ensuring of a battery capacity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG.1 A leftside view of an electric vehicle accord-
ing to an embodiment.

[0038] FIG. 2 A left side view showing an essential part of
the electric vehicle according to the embodiment.

[0039] FIG. 3 A rear view of the electric vehicle according
to the embodiment.

[0040] FIG. 4 Diagrams each showing a cross-section as
taken along the line a-a of FIG. 2, containing: (a) illustrating
a state where a rocker member is in a neutral position; and (b)
illustrating a state where the rocker member is not in the
neutral position.

[0041] FIG. 5 A perspective view of an essential part of the
electric vehicle, as seen from the rear left side.

[0042] FIG. 6 A perspective view of the essential part of the
electric vehicle as seen from the rear left side.

[0043] FIG. 7 A rear view of the electric vehicle with its
vehicle body leaning to the right.

[0044] FIG. 8 Side views each showing an essential part of
the electric vehicle, containing: (a) illustrating a state where
the vehicle is stopped upright; and (b) illustrating a state
where an impact is received from a road surface.

[0045] FIG. 9 A side view showing an electric vehicle
according to a variation of the embodiment.

[0046] FIG.10 A rear view ofthe electric vehicle according
to the variation of the embodiment.

[0047] FIG. 11 Diagrams containing: (a) a horizontal cross-
sectional view of an essential part of the electric vehicle
according to the variation of the embodiment; (b) a vertical
cross-sectional view of the essential part of the electric
vehicle according to the variation of the embodiment; and (c)
a cross-sectional view as taken along the line b-b of (b).

EMBODIMENTS FOR CARRYING OUT THE
INVENTION

[0048] Hereinafter, a two-rear-wheel electric vehicle
according to the present invention will be described with
reference to the drawings.

[0049] 1. Outline Configuration of Electric Vehicle

[0050] FIG. 1 is a left side view of an electric vehicle
according to an embodiment. FIG. 2 is a left side view show-
ing an essential part of the electric vehicle according to the
embodiment. FIG. 3 is a rear view of the electric vehicle
according to the embodiment.

[0051] In the drawings, X direction is the front-back direc-
tion of a vehicle body, y direction is the vehicle widthwise
direction of the vehicle body, and z direction is the vertical
direction of the vehicle body. The front-back direction x, the
vehicle width direction y, and the vertical direction z of the
vehicle body are perpendicular to one another. In a state
where the vehicle body is upright on a horizontal road surface
G, the front-back direction x and the vehicle width direction
y of the vehicle body is horizontal while the vertical direction
z of the vehicle body is vertical. In FIG. 1, the left in the
drawing corresponds to the front side of an electric vehicle 1,
and the right in the drawing corresponds to the rear side of the
electric vehicle 1. The terms “right” and “left” are, unless

Aug. 28,2014

otherwise stated, used to express the “right” and “left” when
viewed from the perspective of a rider riding on the electric
vehicle 1.

[0052] Referring to FIGS. 1 and 2, the electric vehicle 1 of
this embodiment is a three-wheel vehicle of scooter type (an
electric vehicle with one front wheel and two rear wheels),
which is an example of a two-rear-wheel electric vehicle
according to the present invention. The electric vehicle 1
includes a vehicle body frame 3. The vehicle body frame 3
includes a head pipe 5, a front inclined portion 6, a bottom
portion 7, and a rear inclined portion 8. The vehicle body
frame 3 is an under-bone type which is specific to the scooter
type.

[0053] The head pipe 5 is provided in a front end portion of
the vehicle body frame 3. A front inclined portion 6 is
arranged so as to extend obliquely downward and rearward
from the head pipe 5. The bottom portion 7 is arranged so as
to extend substantially horizontally from a rear end portion of
the front inclined portion 6 toward the rear. The rear inclined
portion 8 is arranged so as to extend obliquely upward and
rearward from a rear end portion of the bottom portion 7. A
bent portion 9 is formed between the bottom portion 7 and the
rear inclined portion 8. The front inclined portion 6, the
bottom portion 7, and the rear inclined portion 8, as a whole,
form a substantially U-like shape in a side view. In this
embodiment, each of the front inclined portion 6, the bottom
portion 7, and the rear inclined portion 8 is constituted of a
pair of right and left members. Thus, the front inclined portion
6, the bottom portion 7, and the rear inclined portion 8 that
form a substantially U-like shape are provided at each of the
right and left sides with respect to the width direction of the
vehicle.

[0054] Inthis embodiment, the bottom portion 7 is arranged
so as to extend substantially horizontally toward the rear.
However, in the present invention, it suffices that the bottom
portion 7 extends at least in the front-back direction of the
vehicle. The angle of inclination of the bottom portion 7 (in a
side view of the vehicle, the angle formed between the bottom
portion 7 and a horizontal line) is smaller than the angle of
inclination of the front inclined portion 6 and the angle of
inclination of the rear inclined portion 8. The angle of incli-
nation of the bottom portion 7 is smaller than the angle of
inclination of the direction in which a shock absorber 61
extends and retracts under a state where the vehicle is stopped
upright (FIG. 8(b)). The bottom portion 7, which extends in
the front-back direction of the vehicle, is at a position lower
than the upper ends of rear wheels 35R and 351 under a state
where the vehicle is stopped upright. The entire bottom por-
tion 7 is positioned frontward of the rear wheels 35R and 35L..
[0055] In this embodiment, as shown in FIG. 2, the bent
portion 9 provided between the bottom portion 7 and the rear
inclined portion 8 is angled, but the bent portion 9 may be
curved.

[0056] A steering shaft 11 is rotatably received in the head
pipe 5. A handlebar 13 is attached to an upper end portion of
the steering shaft 11. A front fork 15 is attached to a lower end
portion of the steering shaft 11. One front wheel 17 is rotat-
ably supported on a lower end portion of the front fork 15.
[0057] A front cover 19 is mounted to the front inclined
portion 6. A pair of right and left pedals 21, on which the rider
puts his/her feet, are supported on the bottom portion 7. A
bottom portion cover 22 is provided above the bottom portion
7. The pedals 21 and the bottom portion cover 22 correspond
to a foot board of the present invention.
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[0058] A support member 52 for supporting a bracket sup-
port shaft A3 is fixed to the bottom portion 7. The support
member 52 is a member included in the bottom portion 7. The
bracket support shaft A3 supports a front end portion 61a of
the shock absorber 61 with interposition of a bracket 51.
Thus, the bottom portion 7 (support member 52) includes the
bracket support shaft A3 (front support part) that indirectly
supports the front end portion 61a of the shock absorber 61.
[0059] The bracket support shaft A3 is placed between a
pair of right and left bottom portions 7, and arranged to extend
in the width direction of the vehicle. The bracket support shaft
A3 is positioned frontward, relative to the center of the bot-
tom portion 7 with respect to the front-back direction of the
vehicle. As shown in FIG. 2, the bottom portion 7 includes a
bent portion 7a that is bent into a downward convex. The
bracket support shaft A3 is positioned frontward, relative to
the bent portion 7a.

[0060] A support member 62 for supporting a shock
absorber support shaft A4 is fixed to the bottom portion 7. The
support member 62 is a member included in the bottom por-
tion 7. The shock absorber support shaft A4 supports a rear
end portion 615 of the shock absorber 61. Thus, the bottom
portion 7 (support member 62) includes the shock absorber
support shaft A4 (rear support part) that directly supports the
rear end portion 615 of the shock absorber 61.

[0061] The shock absorber support shaft A4 is placed
between the pair of right and left bottom portions 7, and
arranged to extend in the width direction of the vehicle. The
shock absorber support shaft A4 is positioned rearward, rela-
tive to the center of the bottom portion 7 with respect to the
front-back direction of the vehicle. The shock absorber sup-
port shaft A4 is positioned rearward, relative to the bent
portion 7a.

[0062] The front end portion 61a of the shock absorber 61
is supported on the bracket support shaft A3, and the rear end
portion 615 of the shock absorber 61 is supported on the
shock absorber support shaft Ad4. As a result, the shock
absorber 61 is positioned between the pair of right and left
bottom portions 7, and extend in the front-back direction of
the vehicle.

[0063] Thebottom portion 7 includes no part for supporting
a battery 25.
[0064] A seat 23 on which the rider is seated is attached to

the upper side of the rear inclined portion 8. More specifically,
the seat 23 is supported on a pair of right and left rear inclined
portions 8.

[0065] The rear inclined portion 8 includes a battery sup-
port part 27. The battery support part 27 is a part for support-
ing the battery 25 in the vehicle body frame 3 (a part that
receives a load of the battery 25). The battery 25 is able to
store electricity. A battery support bracket 26 is placed in the
battery support part 27. The battery support part 27 supports
the battery 25 with interposition of the battery support bracket
26. The battery 25 is a battery for driving the rear wheels 35R
and 35L.

[0066] The battery support bracket 26 having a bottomed
tubular shape is positioned between the pair of right and left
rear inclined portions 8. The battery 25 is placed on the
battery support bracket 26 in a detachable manner. As a result,
the battery 25 is arranged between the pair of right and left
rear inclined portions 8. The battery 25 is positioned below
the seat 23. Devices including a controller, a wire harness that
extends out of the controller, a coupler, and the like, are
placed in the battery support bracket 26, though not shown.
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The controller is configured to electronically control the bat-
tery 25. The coupler connects the wire harness to a wire
harness that extends out of each unit of the electric vehicle 1.
These devices are, for example, placed below the battery
support bracket 26. When the battery 25 is placed on the
battery support bracket 26, the battery 25 is electrically con-
nected to the controller.

[0067] Inthis embodiment, the battery support bracket 26 is
fixed only to the battery support part 27 of the rear inclined
portion 8. Placing the battery 25 on the battery support
bracket 26 causes the load of the battery 25 to be applied to the
battery support part 27 of the rear inclined portion 8.

[0068] The rear inclined portion 8 includes no part for
supporting the shock absorber 61. Any member for transmit-
ting an impact applied to the rear wheels 35R and 35L from
each of rear arms 311 and 31R to the corresponding rear
inclined portion 8 is not placed between the rear inclined
portion 8 and each of the rear arms 311 and 31R. That is, an
end of the rear inclined portion 8 at the side close to the
bottom portion 7 is a fixed end, and an end of the rear inclined
portion 8 at the side close to the rear end (rearward, relative to
the battery support part 27) is a free end extending rearward.
[0069] Inthis condition, when a static load of the battery 25
is applied to the battery support part 27, a relatively strong
reaction force traveling upward occurs. This can lessen a
bending load tending to bend the bottom portion 7 into a
downward convex.

[0070] As clearly shown in FIG. 1, the electric vehicle 1 is
a scooter-type vehicle in which a space S is provided above
the bottom portion cover 22 and between the handlebar 13
and the seat 23. The space S enables the rider to ride on and get
off the electric vehicle 1 without striding over the vehicle
body. The rider may be seated on the seat 23 with his/her legs
kept close together within the space S, or the rider may runthe
vehicle with his/her legs put in the space S.

[0071] Inthe description herein, an assembly including the
vehicle body frame 3, the front cover 19 fixed integrally with
the vehicle body frame 3, and the like, may be referred to as
“vehicle body” as appropriate.

[0072] 2. Configuration Concerning Rear Wheel
[0073] 2.1. Outline Configuration
[0074] Referring to FIGS. 1 and 2, the vehicle body frame

3 supports the right rear arm 31R, the left rear arm 311, a lever
41, the bracket 51, and the shock absorber 61. The right/left
rear arms 31R/31L, the lever 41, and the bracket 51 are
arranged in this order from the rear toward the front. The lever
41 rotatably holds a rocker member 43. Rotation of the rocker
member 43 causes the right/left rear arms 31R/31L to swing
in opposite directions. When the right/left rear arms 31R/31L
receive an impact, the rocker member 43, the lever 41, and the
bracket 51 cooperate with one another to extend and retract
the shock absorber 61.

[0075] In the following, these elements (31R, 31L, 41, 43,
51, 61) will be described in detail. Hereinafter, they will be
referred to simply as “rear arm 31” when no distinction is
required between the right rear arm 31R and the left rear arm
31L.

[0076] 2.2 Configuration Concerning Rear Arm 31

[0077] Referringto FIGS. 1and 2, each of the right rear arm
31R and the left rear arm 31L is supported on the vehicle body
frame 3 such that it is swingable on a swing shaft Al. The
swing shaft A1 is in parallel with the vehicle width direction
y. The swing shaft A1 is positioned rearward, relative to the
bent portion 9 that is provided between the bottom portion 7
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and the rear inclined portion 8. The swing shaft A1 is arranged
below the bottom portion 7. The swing shaft Al is arranged at
a position rearward of the bracket support shaft A3 (front
support part) and below the battery support part 27. More
specifically, as shown in FIG. 2, a support member 32
attached to the rear end of the bottom portion 7 supports the
right rear arm 31R and the left rear arm 31L. The support
member 32 constitutes the vehicle body frame 3, and the
swing shaft Al is placed in the vehicle body frame 3. The
support member 32 constitutes the bottom portion 7, and the
swing shaft Al is placed in the bottom portion 7. Each of the
right rear arm 31R and the left rear arm 31L is arranged so as
to extend rearward from the swing shaft Al.

[0078] Asshown in FIGS. 2 and 3, an electric motor 33R is
built in a rear end portion of the right rear arm 31R. The
electric motor 33R is electrically connected to the battery 25,
and receives a power supply from the battery 25. The electric
motor 33R is coupled to the right rear wheel 35R, and con-
figured to rotationally drive the right rear wheel 35R. Like-
wise, an electric motor 33L is provided in a rear end portion
of'the left rear arm 31L. The electric motor 33L is coupled to
the left rear wheel 351, and configured to rotationally drive
the left rear wheel 35L.

[0079] In this embodiment, the electric motors 33R and
33L are in-wheel motors of direct drive type. The direct drive
means a mechanism in which a wheel (hub) rotates together
with a rotor of an electric motor. No speed reducer (or no
speed increaser) is interposed between the wheel and the rotor
of the electric motor. The in-wheel motor is configured such
that a rotor and a stator are placed inside a hub with respect to
the radial direction of a wheel.

[0080] A rightstay 37R and aleft stay 371, which protrude
downward, are provided to lower surfaces of the right rear
arm 31R and the left rear arm 31L, respectively.

[0081] When the right rear arm 31R swings on the swing
shaft A1, the right rear wheel 35R moves in the vertical
direction z relative to the vehicle body. That is, the right rear
arm 31R supports the right rear wheel 35R such that the right
rear wheel 35R is vertically movable. Likewise, the left rear
arm 31L supports the left rear wheel 351 such that the left rear
wheel 35L is vertically movable.

[0082] As the electric motors 33R/33L rotationally drive
the right rear wheel 35R and the left rear wheel 35L, respec-
tively, the electric vehicle 1 advances.

[0083] 2.3 Configuration Concerning Lever 41 and Rocker
Member 43
[0084] Asshownin FIGS. 1 and 2, the lever 41 is supported

onthe vehicle body frame 3 such that the lever 41 is swingable
on a lever support shaft A2. The lever support shaft A2 is in
parallel with the vehicle width direction y, and arranged front-
ward, relative to the swing shaft A1. The lever support shaft
A2 is arranged at a position rearward of the bent portion 9 and
below the bottom portion 7. The lever support shaft A2 is
placed in the vehicle body frame 3. The lever support shaft A2
is placed in the bottom portion 7.

[0085] The lever 41, which has a substantially C-like shape
in a side view, is arranged such that the lever 41 is suspended
on the lever support shaft A2. More specifically, as shown in
FIG. 2, the lever 41 is supported on a support member 42 that
is attached to the rear end of the bottom portion 7.

[0086] The lever 41 supports the rocker member 43 such
that the rocker member 43 is rotatable on a rotation axis B.
The rotation axis B passes through the center of the rocker
member 43, and extends in a direction crossing the vehicle
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width direction y (for example, in a direction substantially
perpendicular to the vehicle width direction y).

[0087] In FIG. 4 which shows cross-sectional views as
taken along the line a-a of FIG. 2; (a) illustrates a state where
the rocker member 43 is in a neutral position, and (b) illus-
trates a state where the rocker member 43 is not in the neutral
position. The cross-sections shown in FIG. 4 are on a plane
perpendicular to the rotation axis B.

[0088] As shown in FIG. 4, the rocker member 43 has a
shape extending from the rotation axis B to the opposite sides
with respect to the vehicle width direction y. A front end
portion of aright rod 45R is coupled to a right end portion 43R
of the rocker member 43. This allows the rocker member 43
and the right rod 45R to cooperate. A front end portion of a left
rod 45L is coupled to a left end portion 431 of the rocker
member 43. This allows the rocker member 43 and the left rod
45L to cooperate.

[0089] A rear end portion of the right rod 45R is coupled to
alower end portion of the right stay 37R. This allows the right
rod 45R and the right stay 37R to cooperate. A rear end
portion of the left rod 45L. is coupled to a lower end portion of
the left stay 37L. This allows the left rod 451 and the left stay
37L to cooperate (see FIG. 2, t00). Thus, the right end portion
43R and the left end portion 43L. of the rocker member 43 are
cooperatively coupled to the right rear arm 31R and the left
rear arm 31L, respectively, by the two rods 45R and 451 that
extend in the front-back direction x.

[0090] AsshowninFIG.2,each oftherightrod 45R and the
left rod 45L. is inclined so that its front end portion is above its
rear end portion. Accordingly, the rotation axis B is inclined
obliquely upward and rearward. It is preferable that the rota-
tion axis B is substantially perpendicular to the right/left rods
45R/45L in a side view.

[0091] Asshown in FIG. 4(a), when the rocker member 43
is in the neutral position, the right end portion 43R and the left
end portion 43L are aligned side by side in the vehicle width
direction y. In a side view, the right rod 45R and the left rod
45[ are located at the same position. In this situation, the right
rear arm 31R and the left rear arm 311 swing on the swing
shaft A1 by the same amount, and the heights of the right rear
wheel 35R and the left rear wheel 35L are at the same level
relative to the vehicle body. The vehicle body stands upright.
[0092] As the rocker member 43 rotates on the B axis in one
direction as shown in FIG. 4(b), the right rod 45R moves
substantially frontward while the left rod 451 moves rear-
ward. In this situation, the lower end portion of the right stay
37R moves substantially frontward, so that the right rear arm
31R swings downward, thus causing the right rear wheel 35R
to move substantially downward. On the other hand, the lower
end portion of the left stay 371 moves substantially rearward,
so that the left rear arm 311 swings upward, thus causing the
left rear wheel 35L to move substantially upward.

[0093] The rocker member 43 is allowed to move substan-
tially in the front-back direction x along with swinging of the
lever 41 on the lever support shaft A2. In the description
herein, “movement of the rocker member 43” means move-
ment of the rocker member 43 involving swinging of the lever
41, and “rotation of the rocker member 43”” means rotation of
the rocker member 43 on the rotation axis B.

[0094] A rear end portion of a rod 53 is also cooperatively
coupled to the lever 41. The rod 53 includes a right rod 53R
and a left rod 533L. As shown in FIG. 2, the left rod 53L is
cooperatively coupled to the left of a lower end portion of the
lever 41. The right rod 53R is cooperatively coupled to the
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right of the lower end portion of the lever 41, though not
shown. The position at which the lever 41 supports the rod 53
is lower than the position at which the lever 41 supports the
rocker member 43. As the lever 41 swings on the lever support
shaft A2, the rod 53 moves substantially in the front-back
direction x. The amount of movement of the rod 53 is larger
than the amount of movement of the rocker member 43 under
the condition that the amount of swinging of the lever 41 is the
same.

[0095] The rod 53 corresponds to the first rod of the present
invention. The right rod 45R and the left rod 451 correspond
to the right second rod and the left second rod of the present
invention, respectively.

[0096] 2.3. Configuration Concerning Bracket 51

[0097] As shown in FIGS. 1 and 2, the bracket 51 is sup-
ported on the vehicle body frame 3 such that the bracket 51 is
swingable on the bracket support shaft A3. The bracket sup-
port shaft A3 is in parallel with the vehicle width direction y,
and arranged frontward, relative to the lever support shaft A2.
The bracket support shaft A3 is positioned below the upper
end of a front end portion of the bottom portion 7. The front
end portion of the bottom portion 7 is inclined so that it
extends upward from the bent portion 7a. Therefore, the
height position of the bracket support shaft A3 is higher than
the height positions of the swing shaft A1, the lever support
shaft A2, and a shock absorber support shaft A4 which are
mentioned above. The bracket support shaft A3 is also posi-
tioned below the upper end of the front end portion of the
bottom portion 7.

[0098] The bracket 51, which has a substantially [-like
shape in a side view, includes an upper portion 51A, a bent
portion 51B, and a lower end portion 51C. The bracket 51 is
arranged such that it is suspended on the bracket support shaft
A3. More specifically, as shown in FIG. 2, the bracket 51 is
supported on the support member 52 that is attached to the
bottom portion 7.

[0099] The bracket 51 is supported in such a manner that
the bent portion 51B extends obliquely downward and front-
ward from the bracket support shaft A3 while the lower end
portion 51C extends obliquely downward and rearward from
the bent portion 51B. As the bracket 51 swings on the bracket
support shaft A3, the bent portion 51B and the lower end
portion 51C move substantially in the front-back direction x.

[0100] The frontend portion of the above-mentioned rod 53
is cooperatively coupled to the bent portion 51B of the bracket
51. Thus, the right rod 53R is supported on the right of the
bent portion 51B of the bracket 51, and the left rod 53L is
supported on the left of the bent portion 51B of the bracket 51.
As the bracket 51 swings on the bracket support shaft A3, the
rod 53 moves substantially in the front-back direction x.

[0101] As shown in FIG. 2, the rod 53 is inclined so that its
front end portion is above its rear end portion. Here, the
position at which the rod 53 is supported on the bracket 51
will be called “support point C1”. The support point C1 is
located below and frontward of the bracket support shaft A3.
Accordingly, a tangent L2 at the support point C1 of an
imaginary circle L1, which is a circle described by the support
point C1 centered at the bracket support shaft A3, is inclined
downward and rearward. That is, the direction in which the
rod 53 is inclined and the direction in which the tangent .2 at
the support point C1 extends are relatively close to each other.
Therefore, movement of the rod 53 can effectively cause the
bracket 51 to swing.
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[0102] 2.4. Configuration Concerning Shock Absorber 61
[0103] The shock absorber 61 is arranged so as to extend
substantially in the front-back direction x. The rear end por-
tion 615 of the shock absorber 61 is, at the shock absorber
support shaft A4, cooperatively coupled to the vehicle body
frame 3. The shock absorber support shaft A4 is in parallel
with the vehicle width direction y, and positioned frontward
of the lever support shaft A2 and rearward of the bracket
support shaft A3. The shock absorber support shaft A4 is
arranged at a position below the bottom portion 7 and front-
ward of the bent portion 9 of the vehicle body frame 3. More
specifically, as shown in FIG. 2, the shock absorber 61 is
supported on the support member 62 that is attached to the
bottom portion 7.

[0104] The front end portion 614 of the shock absorber 61
is supported on the lower end portion 51C of the bracket 51.
As the bracket 51 swings on the bracket support shaft A3, the
shock absorber 61 extends and retracts.

[0105] The shock absorber 61 is inclined so that its front
end portion is below its rear end portion. The shock absorber
61 is arranged between the right rod 53R and the left rod 53L.
Here, the position at which the shock absorber 61 is supported
on the bracket 51 will be called “support point C2”. The
above-mentioned support point C1 is positioned between the
support point C2 and the bracket support shaft A3 in a side
view. In other words, in a side view, the bracket support shaft
A3 is positioned above the support point C1 while the support
point C2 is positioned below the support point C1. As aresult,
the shock absorber 61 and the rod 53 cross each other in a side
view. The amount of stroke of the shock absorber 61 is larger
than the amount of movement of the rod 53 under the condi-
tion that the amount of swinging of the bracket 51 is the same.
[0106] Preferably, the location of the support point C2 is
selected based on the positional relationship with the direc-
tion in which the shock absorber 61 extends and retracts. To
be specific, it is preferable that the support point C2 is located
such that the direction of a tangent at the support point C2 of
an imaginary circle that is described by the support point C2
centered at the bracket support shaft A3 is close to the direc-
tion in which the shock absorber 61 retracts. Alternatively, it
is preferable that the support point C2 is located such that an
imaginary line connecting the support point C1 to the support
point C2 is perpendicular to the direction in which the shock
absorber 61 retracts. In these configurations, swinging of the
bracket 51 can effectively cause the shock absorber 61 to
extend and retract.

[0107] The pedals 21 are arranged at the lateral sides, with
respect to the vehicle width direction y, of the position at
which the shock absorber 61 and the rod 53 cross each other.
In other words, in a side view, the pedals 21 overlap the
position at which the shock absorber 61 and the rod 53 cross
each other.

[0108] 3. Operation of Leaning of Vehicle Body

[0109] Next, a brief description will be given to an exem-
plary operation in which the vehicle body of the electric
vehicle 1 according to the embodiment leans.

[0110] Reference is made to FIGS. 5 to 7. FIGS. 5 and 6
show perspective views of an essential part of the electric
vehicle 1 as seen from the rear left side thereof. In a state
shown in FIG. 5, the vehicle body is upright. In a state shown
in FIG. 6, the vehicle body is leaning to the right. In FIGS. 5
and 6, the right/left rear arms 31R/31L and the right/left rods
45R/451 are illustrated schematically. FIG. 7 is a rear view of
the electric vehicle 1, which corresponds to the state shown in
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FIG. 6. In a state shown in FIG. 7, the vehicle body is leaning
to the right. FIG. 2 is a side view of the electric vehicle 1,
which corresponds to the state shown in FIG. 5.

[0111] When the vehicle body is upright as shown in FIGS.
2 and 5 for example, the right rear wheel 35R and the left rear
wheel 351 are at the same height position relative to the
vehicle body. In this state, the rocker member 43 is in the
neutral position. In FIGS. 5 and 6, an axle A5SR of the right
rear wheel 35R and an axle ASL of the left rear wheel 35L are
shown.

[0112] As the vehicle body leans to the right, the right rear
wheel 35R moves upward relative to the vehicle body, as
shown in FIGS. 6 and 7. The right rear arm 31R swings
upward on the swing shaft Al. The right rod 45R moves
substantially rearward. The rocker member 43 rotates on the
rotation axis B. The left rod 451 moves frontward. It is
assumed that, at this time, the rocker member 43 does not
move and the position of the rotation axis B is not changed.
The left rear arm 311 swings downward on the swing shaft
Al. The left rear wheel 351 moves downward relative to the
vehicle body. The amount of downward movement of the left
rear wheel 35L is substantially equivalent to the amount of
upward movement of the right rear wheel 35R. Therefore,
both the right rear wheel 35R and the left rear wheel 35L are
in contact with the road surface G.

[0113] When the vehicle body leans to the left, the mem-
bers (31R, 31L, 35R, 35L, 43, 45R, 451.) moves, swings, or
rotates in the directions reverse to the above-mentioned direc-
tions.

[0114] 4. Operation of Shock Absorber 61 Absorbing
Impact Received from Road Surface G

[0115] Upon reception of an impact from the road surface
G, the right rear wheel 35R and/or the left rear wheel 351
moves up and down quickly. Normally, an impact causing the
right rear wheel 35R and/or the left rear wheel 351 to move
substantially upward is greater than an impact causing them
to move substantially downward.

[0116] Therocker member43 can move notonly when both
the right rear wheel 35R and the left rear wheel 351 move up
and down but also when only one of the right rear wheel 35R
and the left rear wheel 351 moves up and down. For example,
when only the right rear wheel 35R moves up and down
quickly, the rotation of the left end portion 43L of the rocker
member 43 cannot follow the rotation of the right end portion
43R of the rocker member 43, which creates a situation as if
the rocker member 43 rotates on the left end portion 431,
resulting in displacement of the rocker member 43 itself. That
is, the rocker member 43 moves, and the lever 41 swings
accordingly.

[0117] Hereinafter, a situation where both the right rear
wheel 35R and the left rear wheel 351, move upward upon
reception of an impact from the road surface G will be
described as an example case. In the following, the rear
wheels 35R and 35L operate in the same manner, and there-
fore they will be referred to simply as “rear wheel 35”. For the
same reason, the right rear arm 31R and the left rear arm 311
will be referred to simply as “rear arm 317, and the right rod
45R and the left rod 451 will be referred to simply as “rod
45”.

[0118] FIG. 8 shows side views of an essential part of the
electric vehicle 1, containing: (a) illustrating a state where the
vehicle is stopped upright (that is, a state where no impact is
received from the road surface G); and (b) illustrating a state
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where an impact is received from the road surface G. A
normal running condition is similar to the state shown in FI1G.
8(a).

[0119] In the state shown in FIG. 8(a), the angle o formed
between the direction in which the shock absorber 61 extends
and retracts and the direction in which the bottom portion 7
extends at the position of the shock absorber support shaft A4
is 45° or less. In a case where the rear wheel 35 receives an
upward impact when the vehicle is running with the vehicle
body upright as shown in FIG. 8(a), the rear arm 31 swings
upward as shown in FIG. 8(b). Along with this, the rod 45
moves substantially rearward, and the rocker member 43
moves substantially rearward. The movement of the rocker
member 43 involves swinging of the lever 41, so that the rod
53 moves substantially rearward. At this time, the amount of
movement of the rod 53 is larger than the amount of move-
ment of the rocker member 43. Along with the movement of
the rod 53, the bracket 51 swings. To be more specific, the rod
53 moves rearward and downward of the vehicle, and along
with this movement, the bracket 51 rotates on the bracket
support shaft A3 rearward and downward of the vehicle (see
FIG. 8(b)). At this time, a load traveling downward of the
vehicle is applied to the bracket support shaft A3 (front sup-
port part) of the vehicle body frame 3. In this manner, the
shock absorber 61 is placed such that a load traveling down-
ward of the vehicle is applied to the bracket support shaft A3
when the rear wheels 35 (35R and 35L) receive an impact
from the road surface G.

[0120] The bracket 51 moving rearward and downward of
the vehicle causes the shock absorber 61 to retract. At this
time, the amount of retraction of the shock absorber 61 is
larger than the amount of movement of the rod 53. The retrac-
tion of the shock absorber 61 absorbs an impact, to suppress
transmission of the impact to the vehicle body. On the other
hand, a load traveling upward of the vehicle is applied to the
shock absorber support shaft A4 (rear support part) of the
vehicle body frame 3. In this manner, the shock absorber 61 is
placed such that a load traveling upward of the vehicle is
applied to the shock absorber support shaft A4 when the rear
wheels 35 (35R and 35L) receive an impact from the road
surface G.

[0121] As thus far described, in the electric vehicle 1
according to the embodiment, the rear arms 31 (31R and 31L)
are coupled to the shock absorber 61 via the members (41, 43,
45R, 451, 51, 53) in such a manner that the rear arms 31 (31R
and 31L) are cooperative with the shock absorber 61. This
enables an impact received from the road surface G to be
properly transmitted from the rear arms 31 (31R and 31L) to
the shock absorber 61. As a result, the shock absorber 61 is
able to absorb an impact, thus properly suppressing transmis-
sion of the impact to the vehicle body. This can improve the
comfort of riding the electric vehicle 1.

[0122] Inparticular, the lever 41, the rod 53, and the bracket
51 are provided between the rocker member 43 and the shock
absorber 61. Therefore, the shock absorber 61 can be properly
extended and retracted in response to swinging of the rear
arms 31 (31R and 31L).

[0123] The support point C1 is positioned between the
bracket support shaft A3 and the support point C2, and this
enables the amount of stroke of the shock absorber 61 to be
larger than the amount of movement of the rod 53. Likewise,
the lever 41 supports the rear end portion of the rod 53 at a
position lower than the rocker member 43, and this enables
the amount of movement of the rod 53 to be larger than the
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amount of movement of the rocker member 43. Accordingly,
the amount of stroke of the shock absorber 61 corresponding
to swinging of the rear arms 31 (31R and 31L.) can be ensured
more sufficiently.

[0124] In a case where the rear wheels 35 (35R and 35L)
move substantially upward relative to the vehicle body upon
reception of an impact from the road surface G, the shock
absorber 61 causes retraction instead of extension. That is, in
the shock absorber 61, no cavitation occurs in its operating
range where a spring in the rebound side, which comes after
the absorption side in which an impact is absorbed, does not
work. Therefore, a damping force can be obtained properly.
Additionally, the shock absorber 61 itself can be downsized
and simplified.

[0125] The bracket 51 supports the rod 53 at the support
point C1 that is positioned frontward and obliquely down-
ward of the bracket support shaft A3. The rod 53 is arranged
inclined upward and frontward in a side view. This enables the
bracket 51 to swing effectively in response to movement of
the rod 53.

[0126] Moreover, the bracket 51 supports the shock
absorber 61 at the support point C2 that is positioned rearward
and obliquely downward of the support point C1. The shock
absorber 61 is arranged inclined downward and frontward in
a side view. This enables the shock absorber 61 to extend and
retract effectively in response to swinging of the bracket 51.

[0127] The bracket 51 has a substantially [.-like shape in a
side view. Therefore, the above-described support points C1
and C2 can be set on the bracket 51 with a compact configu-
ration.

[0128] Based on the positional relationship among the
shafts A1, A2, A3, and A4, the right/left rear arms 31R/31L,
the lever 41, and the bracket 51 are arranged in this order from
the rear toward the front, and the shock absorber 61 is posi-
tioned between the lever 41 and the bracket 51. The front end
portion of the rod 53 is supported on the bracket 51 at the
support point C1 that is positioned between the bracket sup-
port shaft A3 and the support point C2. Thus, the shock
absorber 61 and the rod 53 cross each other in a side view.
Such arrangement requires merely a compact space for instal-
lation of the members (41, 43, 51, 53, 61). Particularly, the
height of the installation space can be suppressed effectively.

[0129] Since the installation space is compact, the bottom
portion cover 22 can be placed at a lower position. As aresult,
the space S between the handlebar 13 and the seat 23 can be
ensured wide. More specifically, the space S can be formed so
as to contain an area whose height position from the road
surface G is lower in a side view, as shown in FIG. 1. This
allows the rider to easily ride on and get off the electric
vehicle 1.

[0130] In a side view, the lever 41, the rocker member 43,
the bracket 51, and the shock absorber 61, which are arranged
substantially horizontally, are positioned frontward, relative
to the right/left rear arms 31R/31L. The right/left rear arms
31R/31L have only the right/left rods 45R/451, cooperatively
coupled thereto with interposition of the right/left stays 37R/
37L that protrude downward from the lower surfaces of the
right/left rear arms 31R/31L,, respectively. Thus, there are few
members around the right/left rear arms 31R/31L and around
the right/left rear wheels 35R and 35L. Therefore, a space can
be formed between the right rear arm 31R and the left rear arm
31L, and between the right rear wheel 35R and the left rear
wheel 35L. This can make a rear part of the electric vehicle 1
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compact, or look compact. Additionally, effective use of a
space existing in the rear part of the electric vehicle 1 can be
made.

[0131] The rod 53 is arranged inclined upward and front-
ward in a side view, while the shock absorber 61 is arranged
inclined downward and frontward in a side view. As a result,
the height of a space for installation of the rod 53 and the
shock absorber 61 can be suppressed effectively.

[0132] The bracket support shaft A3 is arranged at a posi-
tion higher than the shock absorber support shaft Ad. Accord-
ingly, increasing the size of the bracket 51 is easy. As a result,
swinging of the bracket 51 can effectively cause the shock
absorber 61 to extend and retract.

[0133] The lever support shaft A2 and the shock absorber
support shaft A4 are arranged adjacent to the bent portion 9
provided between the bottom portion 7 and the rear inclined
portion 8. Thus, only a narrowed region in the vehicle body
frame 3 must have a high rigidity. Particularly, the lever
support shaft A2 is arranged rearward, relative to the bent
portion 9 while the shock absorber support shaft A4 is
arranged frontward, relative to the bent portion 9. This can
properly avoid concentration of a stress to one location.

[0134] The shafts A1, A2, A3, and A4 are arranged below
the upper end of the bottom portion 7. This allows the mem-
bers (45R, 451, 43, 41, 51, 53, 61) to be properly arranged
below the upper end of the bottom portion 7.

[0135] The pedals 21 are arranged at the lateral sides, with
respect to the vehicle width direction y, of the position at
which the shock absorber 61 and the rod 53 cross each other.
This can properly suppress any increase in the height position
of'the pedals 21. As aresult, a deterioration in the comfort of
riding the electric vehicle 1 can be suppressed properly.

[0136] Normally, the bottom portion 7 of the vehicle body
frame 3 receives a load of the vehicle body at a location
between the front wheel 17 and the rear wheels 35R/35L.
Therefore, a bending load tending to bend the bottom portion
7 into a downward convex occurs in the bottom portion 7. This
bending load is enhanced when an impact from the road
surface G is applied to the front wheel 17 and/or the rear
wheels 35R/35L. In this embodiment, however, the bottom
portion 7 of the vehicle body frame 3 includes the bracket
support shaft A3 (front support part) that indirectly supports
the front end portion 61a of the shock absorber 61, and the
swing shaft A1 is positioned rearward, relative to the bracket
support shaft A3. The bottom portion 7 extends rearward in
the front-back direction from the rear end portion of the front
inclined portion 6. This reduces the angle formed between the
direction in which a force is inputted to the bracket support
shaft A3 atatime of occurrence of an impact and the direction
in which the bottom portion 7 extends in the front-back direc-
tion ofthe vehicle. As a result, the force inputted to the bracket
support shaft A3 in the vehicle vertical direction at a time of
occurrence of an impact can be reduced. This can lessen a
bending load caused in the bottom portion 7 at a time of
occurrence of an impact.

[0137] Therearinclined portion 8 of the vehicle body frame
3 includes the battery support part 27, and the swing shaft Al
is positioned below the battery support part 27. This configu-
ration makes it less likely that a bending load tending to bend
the bottom portion 7 into a downward convex is applied to the
bottom portion 7 due to the weight of the battery 25. Further-
more, due to the static weight of the battery 25, a reaction
force traveling upward is applied to the bottom portion 7 of
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the vehicle body frame 3. This can lessen a bending load
caused in the bottom portion 7.

[0138] Lessening a load applied to the vehicle body frame
3 (particularly to the bottom portion 7) can suppress an
increase in the weight of the vehicle body frame 3 which
would be otherwise necessary for ensuring a strength of the
vehicle body frame 3. Moreover, the static weight of the
battery 25, which is applied to the battery support part 27, can
lessen a bending load tending to bend the bottom portion 7
into a downward convex. Therefore, an increase in the size of
the battery, which is involved in an increase in the battery
capacity, can be responded to easily. As a result, a weight
reduction of a vehicle body is achieved with ensuring of a
battery capacity.

[0139] In this embodiment, the bottom portion 7 includes,
at a position rearward of the bracket support shaft A3, the
shock absorber support shaft A4 that supports the rear end
portion 615 of the shock absorber 61.

[0140] Therefore, both the front end portion 61a and the
rear end portion 615 of the shock absorber 61 are supported
on the bottom portion 7. This can further reduce the angle
formed between the direction in which a load is applied to the
bottom portion 7 at a time of extension and retraction of the
shock absorber 61 and the direction in which the bottom
portion 7 extends in the front-back direction of the vehicle.
This makes it still less likely that a bending load tending to
bend the bottom portion 7 into a downward convex is applied
to the bottom portion 7.

[0141] Inthis embodiment, the shock absorber 61 is placed
such that a force tending to distance the bracket support shaft
A3 and the shock absorber support shaft A4 from each other
in the front-back direction of the vehicle is applied to the
bracket support shaft A3 and the shock absorber support shaft
A4 when the rear wheels 35R and 35L receive an upward
impact from the road surface G.

[0142] The force tending to distance the bracket support
shaft A3 and the shock absorber support shaft A4 from each
other in the front-back direction of the vehicle can (partially)
cancel the bending load tending to bend the bottom portion 7
into a downward convex. Therefore, the bending load tending
to bend the bottom portion 7 into a downward convex can be
reduced.

[0143] In this embodiment, the angle formed between the
direction in which the shock absorber 61 extends and retracts
under the state where the vehicle is stopped upright and the
direction in which the bottom portion 7 extends at the position
of the shock absorber support shaft A4 is 45° or less. This
makes it still less likely that a bending load tending to bend the
bottom portion 7 into a downward convex is applied to the
bottom portion 7.

[0144] In this embodiment, the bottom portion 7 includes,
in addition to the bracket support shaft A3 and the shock
absorber support shaft A4, a lever support shaft A2 (transmis-
sion member support part) that supports the lever 41 for
transmitting an impact that the rear wheels 35R and 35L
receive from the road surface G to the shock absorber 61
through the rear arms 31R and 31L.

[0145] This can disperse an impact to be applied to the
bottom portion 7, thus suppressing application of a high load
locally to the bottom portion 7. Accordingly, an increase in
the weight of the vehicle body frame 3 can be suppressed,
which would be otherwise necessary for ensuring a strength
of the vehicle body frame 3. The number of transmission
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member support parts may not always be one, and two or
more transmission member support parts may be provided.
[0146] Inthis embodiment, the rear inclined portion 8 does
not include any part for supporting the shock absorber 61. The
bottom portion 7 does not include any part for supporting the
battery 25.

[0147] Since the rear inclined portion 8 does not include
any part for supporting the shock absorber 61, the rear end of
the rear inclined portion 8 is a free end. In this condition, the
weight of the battery 25 is applied to the rear inclined portion
8 of the vehicle body frame 3. As a result, a relatively large
reaction force traveling upward is caused in the bottom por-
tion 7. This can lessen the bending load tending to bend the
bottom portion 7 of the vehicle body frame 3 into a downward
convex.

[0148] The bottom portion 7, which extends in the front-
back direction of the vehicle, is at a height position lower than
the height position where the upper ends of the rear wheels
35R and 35L are located when the vehicle is stopped upright
(see FIG. 8(a)).

[0149] Thus, the difference in the height between the bot-
tom portion 7 and the rear arm 31 is small. This can further
reduce the angle formed between the direction in which a load
is applied to the bottom portion 7 at a time of extension and
retraction of the shock absorber 61 and the direction in which
the bottom portion 7 extends in the front-back direction of the
vehicle. This makes it still less likely that a bending load
tending to bend the bottom portion 7 into a downward convex
is applied to the bottom portion 7.

[0150] The bottom portion 7 comprises a pair of right and
left bottom portions 7. The shock absorber 61 is arranged
between the pair of right and left bottom portions 7. Use of a
space between the pair of right and left bottom portions 7 to
place the shock absorber 61 therein achieves downsizing of
the vehicle.

[0151] The rear inclined portion 8 comprises a pair of right
and left rear inclined portions 8. The rear inclined portion 8
supports the seat 23. The battery 25 is arranged between the
pair of right and left rear inclined portions 8. Use of a space
between the pair of right and left rear inclined portions 8 to
place the battery 25 therein achieves downsizing of the
vehicle.

[0152] The electric vehicle 1 includes the electric motors
33R and 33L that are supported on the pair of right and left
rear arms 31R and 31L, respectively. The electric motors 33R
and 33L drive the rear wheels 35R and 35L, respectively.
Since the need to provide a power transmission mechanism
between the vehicle body frame 3 and the rear arms 31R/31L
is eliminated, a reduction in the weight of the vehicle body is
achieved.

[0153] The rear inclined portion 8 supports the seat 23. The
shock absorber 61 and the electric motors 33R/33L are
arranged at the opposite sides of the swing shaft A1 with
respect to the front-back direction of the vehicle. The height
positions of the shock absorber 61 and the electric motors
33R/33L are lower than the height position where the upper
ends of the rear wheels 35R and 35L are located when the
vehicle is stopped upright. The battery 25 is placed below the
seat 23 and above the shock absorber 61 and the electric
motors 33R/33L.

[0154] The battery 25 arranged at a higher position is less
likely to receive an impact from the road surface G, and less
likely to be kept immersed in water for a long time. Addition-
ally, among the shock absorber 61, the electric motors 33R/
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33L, and the battery 25 which are heavy loads, the shock
absorber 61 and the electric motors 33R/33L are arranged at
a lower position. This can lower the center of gravity of the
electric vehicle 1. Moreover, since the shock absorber 61 and
the electric motors 33R/33L. are arranged at a position lower
than the upper ends of the rear wheels 35R and 35L., a wide
space is ensured between the height position of the seat 23 and
the height position of the shock absorber 61 and the electric
motors 33R/33L. The battery 25 is placed in the ensured
space. This allows an increase in the battery capacity, and an
improvement in the degree of freedom in the position where
the battery 25 is placed.

[0155] The electric motors 331 and 33R are in-wheel
motors of direct drive type. Since the need to provide a power
transmission mechanism is eliminated, a reduction in the
weight of the vehicle body is achieved.

[0156] Providingthe lever41, the bracket 51, and the rod 53
enables simultaneous achievement of both ensuring an appro-
priate amount of stroke of the shock absorber 61 and requiring
only a compact space for installation of the lever 41, the
bracket 51, the rod 53, and the shock absorber 61. This can
more effectively prevent an impact received from the road
surface G to be transmitted to the vehicle body, without a need
to raise the height positions of the bottom portion cover 22
and the pedals 21 (in other words, without a need to raise the
position of the space S formed between the handlebar 13 and
the seat 23). Accordingly, the comfort of riding the electric
vehicle 1 during running is improved while comfort proper-
ties including easiness of riding on and getting off, an appro-
priate riding posture, and the like, are retained.

[0157] In the present invention, it is preferable that: the
right second rod and the left second rod are provided, the right
second rod having its front end portion supported on the
rocker member and its rear end portion supported on the right
rear arm, the left second rod having its front end portion
supported on the rocker member and its rear end portion
supported on the left rear arm; and when the right rear wheel
moves upward, the right second rod moves substantially rear-
ward, and when the left rear wheel moves upward, the left
second rod moves substantially rearward.

[0158] In this configuration, for example, as both the right
rear wheel and the left rear wheel move upward, the rocker
member moves rearward. Rearward movement of the rocker
member causes the first rod to move rearward, so that the
shock absorber retracts. As both the right rear wheel and the
left rear wheel move downward, the first rod moves front-
ward, so that the shock absorber extends. As for an impact
received from a road surface, an impact causing the right rear
wheel and/or the left rear wheel to move upward is larger than
an impact causing them to move downward. That is, the
above-mentioned configuration enables a relatively large
impact to be absorbed by retraction of the shock absorber.
Thus, in the shock absorber, no cavitation occurs in its oper-
ating range where a spring in the rebound side, which comes
after the absorption side in which an impact is absorbed, does
not work. Therefore, a damping force can be obtained prop-
erly. Additionally, an increase in size and complication of the
shock absorber can be prevented properly.

[0159] In the present invention, it is preferable that: in a
case where an impact that at least one of the right rear wheel
and the left rear wheel receives from the road surface is
substantially upward, the rocker member, the lever, the first
rod, and the bracket cooperate with one another to cause the
shock absorber to retract. This enables a relatively large
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impact to be absorbed by retraction of the shock absorber.
Thus, in the shock absorber, no cavitation occurs in its oper-
ating range where a spring in the rebound side, which comes
after the absorption side in which an impact is absorbed, does
not work. Therefore, a damping force can be obtained prop-
erly. Additionally, an increase in size and complication of the
shock absorber can be prevented properly.

[0160] In the present invention, it is preferable that: the
shock absorber is arranged inclined such that its front end
portion is below its rear end portion; and the first rod is
arranged inclined such that its front end portion is above its
rear end portion. This configuration allows the shock
absorber and the first rod to cross each other properly. Addi-
tionally, an increase in the height of a space for installation of
the shock absorber and the first rod can be suppressed effec-
tively.

[0161] In the present invention, it is preferable that: the
position at which the front end portion of the first rod is
supported on the bracket is located below and frontward of the
bracket support shaft; and the position at which the front end
portion of the shock absorber is supported on the bracket is
located rearward and obliquely downward of the position at
which the front end portion of the first rod is supported on the
bracket. In this configuration, movement of the first rod can
effectively cause the bracket to swing. Additionally, swinging
of the bracket can effectively cause the shock absorber to
extend and retract.

[0162] In the present invention, it is preferable that: the
bracket includes a bent portion and a lower end portion, and
has a substantially L-like shape in a side view, the bracket
being supported on the vehicle body frame such that the bent
portion extends obliquely downward and frontward from the
bracket support shaft while the lower end portion extends
obliquely downward and rearward from the bent portion; the
first rod is supported on the bent portion of the bracket; and
the shock absorber is supported on the lower end portion of
the bracket. In this configuration, movement of the first rod
can effectively cause the bracket to swing. Additionally,
swinging of the bracket can effectively cause the shock
absorber to extend and retract. Furthermore, such a bracket is
achieved with a compact configuration. Thus, a weight reduc-
tion is achieved.

[0163] In the present invention, it is preferable that the
bracket support shaft is arranged above the shock absorber
support shaft. In this configuration, increasing the size of the
bracket is easy. Accordingly, swinging of the bracket can
effectively cause the shock absorber to extend and retract.
[0164] In the present invention, it is preferable that the
shock absorber support shaft and the lever support shaft are
arranged adjacent to the bent portion that is provided between
the bottom portion and the rear inclined portion. The bent
portion, in which the shape of the vehicle body frame
changes, originally given a relatively high rigidity. In the
above-mentioned configuration, the shock absorber support
shaft and the lever support shaft are arranged near the bent
portion originally having a relatively high rigidity. This can
narrow a region in the vehicle body frame that must have a
high rigidity.

[0165] In the present invention, it is preferable that: the
shock absorber support shaft is arranged frontward, relative to
the bent portion that is provided between the bottom portion
and the rear inclined portion; and the lever support shaft is
arranged rearward, relative to the bent portion that is provided
between the bottom portion and the rear inclined portion. In
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this configuration, the shock absorber support shaft and the
lever support shaft are arranged separately at the front side
and attherear side of the bent portion, thus preventing a stress
from concentrating to one location in the vehicle body frame.
This can narrow a region in the vehicle body frame that must
have a high rigidity.

[0166] Inthepresentinvention, itis preferable that the lever
support shaft, the shock absorber support shaft, and the
bracket support shaft are arranged below the vehicle body
frame. Alternatively, in the present invention, it is preferable
that the lever support shaft, the shock absorber support shaft,
and the bracket support shaft are arranged below the upper
end of the bottom portion of the vehicle body frame. These
configurations enable effective use of a space existing below
the vehicle body frame. A space required for installation of
the lever, the rocker member, the shock absorber, the bracket,
the first rod, and the like, is small. Therefore, even though
they are arranged below the vehicle body frame, a deteriora-
tion in the comfort of riding felt by the rider is still properly
avoidable.

[0167] Inthepresentinvention, itis preferable that the lever
supports the rear end portion of the first rod, at a position
lower than the rocker member. This configuration enables the
amount of movement of the first rod to be effectively larger
than the amount of movement of the rocker member.

[0168] In the present invention, it is preferable that the
rocker member is supported on the lever, at a location
between the lever support shaft and the position at which the
first rod is supported on the lever. This configuration enables
the amount of movement of the first rod to be effectively
larger than the amount of movement of the rocker member.
[0169] Inthe present invention, it is preferable that the foot
board includes pedals that are arranged at the lateral sides of
the position at which the shock absorber and the first rod cross
each other. This configuration can properly suppress an
increase in the height position of the pedals.

[0170] Inthe present invention, it is preferable that the foot
board includes the bottom portion cover that is arranged
above the shock absorber. A space ensured between a handle-
bar and a seat, which is specific to the scooter type, can be
formed above the bottom portion cover.

[0171] In the present invention, it is preferable that the
electric motor and the battery are provided, the electric motor
being configured to generate motive power for driving the
right rear wheel and the left rear wheel, the battery being
configured to store electricity that is to be supplied to the
electric motor. This configuration achieves the electric
vehicle properly.

[0172] The present invention is not limited to the above-
described embodiment, and can be modified and embodied as
follows.

[0173] (I) Although the above-described embodiment illus-
trates the case where the battery 25 is arranged below the seat
23, this is not limiting.

[0174] Referenceis madeto FIGS.9and10.FIG.9isaside
view of an electric vehicle according to a variation of the
embodiment. FIG. 10 is a rear view of the electric vehicle
according to the variation of the embodiment. Except for the
position of the battery, the same configuration as that of the
embodiment 1 is adopted. Therefore, the same reference
signs are given, without a detailed description thereof. As
shown in FIG. 9, a battery support part 75 is placed in the rear
inclined portion 8 and at a position aligning with the rear
wheels 35R and 350 with respect to the vehicle vertical
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direction. The battery support part 75, which is placed in the
pair of right and left rear inclined portions 8, supports the
battery 71 between the pair of right and left rear inclined
portions 8. Therefore, the battery 71 is arranged between the
right rear arm 31R and the left rear arm 311 with respect to the
width direction of the vehicle. The battery 71 is arranged
rearward, relative to the swing shaft Al. The battery 71 is
arranged so as to overlap the right rear wheel 35R and the left
rear wheel 35L in a side view. In this variation of the embodi-
ment, a space existing between the right rear arm 31R and the
left rear arm 31L and/or a space existing between the right
rear wheel 35R and the left rear wheel 351 can be effectively
used as a space for installation of the battery 71.

[0175] In the present invention, the number of battery sup-
port parts included in the rear inclined portion is not particu-
larly limited. For example, in a case where an electric vehicle
1 is provided with a single rear inclined portion arranged at
the center with respect to the vehicle width direction, the
single rear inclined portion may include one battery support
part or may include two or more battery support parts. In a
case where the electric vehicle 1 is provided with a plurality
ofrear inclined portions (for example, the pair of right and left
rear inclined portions 8), each of the rear inclined portions
may include one battery support part (the battery support part
75 shown in FIGS. 9 and 10) or may include two or more
battery support parts.

[0176] Inthe case illustrated in FIGS. 9 and 10, the battery
support part 75 supports the battery 71 at an upper portion of
the battery 71. In the present invention, however, it suffices
that the battery support part is provided in the rear inclined
portion, and no particular limitation is put on the position of
the battery support part.

[0177] Inapossible example, each of a pair of right and left
rear inclined portions includes battery support parts each
positioned in each of upper and front portions of the battery in
a side view of the vehicle (for example, four battery support
parts in total are provided), and the battery is supported on the
plurality of battery support parts. More specifically, a first
member extending downward of the vehicle is provided in the
battery support part positioned in the upper portion of the
battery, and a second member extending rearward of the
vehicle is provided in the battery support part positioned in
the front portion of the battery. A lower portion of the first
member and a rear portion of the second member are coupled
to each other, thus forming a battery support for supporting
the battery. Such a battery support has, for example, an L-like
shape when seen from the right side of the vehicle. The
battery support part supports the battery via the battery sup-
port.

[0178] Reference is made to FIG. 11, in which: (a) is a
horizontal cross-sectional view of an essential part of the
electric vehicle according to the variation of the embodiment;
(b) is a vertical cross-sectional view of the essential part of the
electric vehicle according to the variation of the embodiment;
and (c) is a cross-sectional view as taken along the line b-b of
(b). In an example shown in FIG. 11, the battery 72 is not
supported on the rear inclined portion 8, and the battery 72 is
arranged at the lateral sides of the shock absorber 61 with
respect to the vehicle width direction y. Alternatively, the
battery 72 may be arranged below a foot board 73 in a case
where the foot board 73 is provided above the bottom portion
7 of the vehicle body frame 3. Such variations of the embodi-
ment may further include a casing 74 for receiving the battery
72 so that the battery 72 is isolated from the shock absorber
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61, the rod 53, and the like. It may be also acceptable that the
foot board 73 serves as an upper surface of the casing 74. In
these variations of the embodiment, a space existing at the
lateral sides of the shock absorber 61 and the like can be
effectively used as a space for installation of the battery 72.

[0179] (1I) Although the above-described embodiment
illustrates the case where the pedals 21 and the bottom portion
cover 22 are provided as the foot board, this is not limiting.
The shapes and positions of the pedals 21 and the bottom
portion cover 22 can be changed appropriately. In a possible
change, as shown in FIG. 11, the foot board 73, or the like, that
covers the upper side of the pair of right and left bottom
portions 7 may be provided instead of the pedals 21 and the
bottom portion cover 22.

[0180] (III) Although the above-described embodiment
illustrates the case where the electric motors 33R and 33L are
arranged in the rear end portions of the right rear arm 31R and
the left rear arm 31L, respectively, this is not limiting. In a
possible change, for example, the electric motor may be sup-
ported on the vehicle body frame 3. In this variation of the
embodiment, it may be acceptable to provide a mechanism
that transmits motive power appropriately generated by the
electric motor to the right rear wheel 35R and the left rear
wheel 35L.. Although the above-described embodiment illus-
trates the case where the electric motor 33R configured to
rotationally drive the right rear wheel 35R alone and the
electric motor 33L configured to rotationally drive the left
rear wheel 351 alone are provided separately, this is not
limiting. A common electric motor configured to rotationally
drive the right rear wheel 35R and the left rear wheel 351 may
be provided.

[0181] (IV) Although the above-described embodiment
illustrates the case where the bracket 51 has a substantially
L-like shape in a side view, this is not limiting. In a possible
change, for example, a bracket 81 may have a substantially
triangular shape in a side view, as shown in FIG. 11(5).

[0182] (V) Although the above-described embodiment
illustrates a three-wheel vehicle including the single front
wheel 17 and the pair of rear wheels (35R, 35L), this is not
limiting. A four-wheel vehicle (four-wheel vehicle config-
ured to lean its vehicle body frame when turning) including a
pair of front wheels and a pair of rear wheels may be accept-
able.

[0183] (VI) Although the above-described embodiment
illustrates the case where the electric vehicle 1 that is a two-
rear-wheel electric vehicle is of scooter type, the present
invention is not limited to this example case.

[0184] In the present invention, it may be acceptable that
the vehicle body frame includes a frame member provided
between the head pipe and the rear inclined portion. In such a
case, the front end of the frame member is bonded to the head
pipe, and the rear end of the frame member is bonded to the
rear inclined portion.

[0185] It may be also acceptable that the vehicle body
frame includes a frame member arranged between the front
inclined portion and the rear inclined portion, the frame mem-
ber being separate from the bottom portion and provided
above the bottom portion. In such a case, the front end of the
frame member is bonded to the front inclined portion at a
position upward of the rear end portion of the front inclined
portion, and the rear end of the frame member is bonded to the
rear inclined portion at a position upward of the front end
portion of the rear inclined portion.
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[0186] (VII) In the case illustrated in the above-described
embodiment: the shafts A1, A2, A3, and A4 are placed in the
vehicle body frame 3, the shaft A1 supporting the rear arm 31
(31R, 31L), the shaft A2 supporting the lever 41, the shaft A3
supporting the bracket 51, the shaft A4 supporting the rear
end portion 615 of the shock absorber 61; the rod 45 (45R,
451) and the rocker member 43 are placed between the rear
arm 31 and the lever 41; the rod 53 (53R, 53L) is placed
between the lever 41 and the bracket 51; and the bracket 51
supports the front end portion 61a of the shock absorber 61.
[0187] However, the present invention is not limited to this
example case. For example, the following configurations are
also adoptable.

[0188] In a possible configuration: the shafts A1, A2, and
A3 are placed in the vehicle body frame 3, the shaft Al
supporting the rear arm 31 (31R, 31L), the shaft A2 support-
ing the lever 41, the shaft A3 supporting front end portions
61a of a pair of right and left shock absorbers 61; the rod 45
(45R, 451) and the rocker member 43 are placed between the
rear arm 31 and the lever 41; and the lever 41 supports rear end
portions 615 of the pair of right and left shock absorbers 61.
In this configuration, the front end portions 61a of the shock
absorbers 61 are supported directly on the bottom portion 7.
The shaft A3 corresponds to the front support part. The rear
end portions 615 of the shock absorbers 61 are supported
indirectly on the bottom portion 7 with interposition of the
lever 41. The shaft A2 corresponds to the rear support part.
[0189] In another possible configuration: the rocker mem-
ber 43 is rotatably placed in the bottom portion 7; and the right
end portion 43R of the rocker member 43 is connected to the
right rear arm 31R by a shock absorber 61 while the left end
portion 431, of the rocker member 43 is connected to the left
rear arm 31L by another shock absorber 61. Rotation of the
rocker member 43 causes the right/left rear arms 31R/31L to
swing in opposite directions. In this configuration, the front
end portions 61a of the shock absorbers 61 are supported
indirectly on the bottom portion 7 with interposition of the
rocker member 43. A part at which the rocker member 43 is
supported corresponds to the front support part.

[0190] In the present invention, members (such as the sup-
port members 52 and 62) directly fixed to the bottom portion
7 are members that constitute the bottom portion 7.

[0191] A situation where the end portion of the shock
absorber is supported directly on the front support part or the
rear support part includes instances where the end portion of
the shock absorber is fixed to the front support part or the rear
support part and instances where the end portion of the shock
absorber is displaceably supported on the front support part or
the rear support part. For example, the rear end portion 615 of
the shock absorber 61 shown in FIG. 2 is displaceably sup-
ported on the shock absorber support part Ad. This corre-
sponds to the situation where the end portion of the shock
absorber is supported directly on the rear support part.
[0192] A situation where the end portion of the shock
absorber is supported indirectly on the front support part or
the rear support part includes instances where the end portion
of'the shock absorber is supported on the front support part or
the rear support part with interposition of a member having a
predetermined shape, and a portion where the end portion of
the shock absorber is coupled to the member having the
predetermined shape is displaceable while a portion where
the front support part or the rear support part is coupled to the
member having the predetermined shape is displaceable. For
example, the front end portion 61a of the shock absorber 61
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shown in FIG. 2 is supported indirectly on the bracket support
part A3 with interposition of the bracket 51 (a single member
having a predetermined shape).

[0193] The front support part receives a load at a time of
compression or extension/retraction of the shock absorber
caused by an impact that the rear wheel has received from a
road surface. The same applies to the rear support part.

[0194] (VIII) In the case illustrated in the above-described
embodiment, an impact that the rear wheel 35 has received
from the road surface G is transmitted to the shock absorber
61 via the stay 37 that is positioned below the swing shaft A1.
Accordingly, as shown in FIG. 8(5), a force pulling the rod 45
(45R, 45L.), the rocker member 43, the lever 41, the rod 53
(53R, 53L), the bracket 51, and the shock absorber 61 toward
the rear side of the vehicle is applied to them at a time of
occurrence of an impact. In the present invention, however, it
may be acceptable that the stay 37 is positioned above the
swing shaft Al. In such a case, a force pushing members
toward the front side of the vehicle is applied to the members.

[0195] As for the configurations (VII) and (VIII), the
present invention is not limited to the above-described
examples. In the present invention, it suffices that the bottom
portion includes the front support part that directly or indi-
rectly supports the front end portion of the shock absorber and
the shock absorber is configured such that an impact that the
rear wheel has received from a road surface is transmitted to
the shock absorber via the rear arm. The rear end portion of
the shock absorber may be supported directly or indirectly on
the rear support part of the bottom portion, or may be sup-
ported on the rear arm. At a time of occurrence of an impact,
either of a force traveling frontward of the vehicle and a force
traveling rearward of the vehicle may be applied to a member
that couples the rear arm to the end portion of the shock
absorber. The shock absorber may be arranged so as to com-
press at a time of occurrence of an impact, or may be arranged
s0 as to extend at a time of occurrence of an impact.

[0196] (IX) The embodiment described above and the
variations of the embodiment described in examples (I) to
(VII) may be further varied as appropriate by, for example,
replacing or combining certain components with components
of other variation of the embodiment.

[0197] The present invention may adopt the following con-
figurations.
[0198] (A) An electric vehicle configured to lean a vehicle

body frame thereof when turning, the electric vehicle includ-
ing:
[0199]

[0200] a right rear arm supported on the vehicle body
frame, the right rear arm being swingable on a swing shaft, the
right rear arm supporting a right rear wheel such that the right
rear wheel is vertically movable;

[0201] aleft rear arm supported on the vehicle body frame,
the left rear arm being swingable on the swing shaft, the left
rear arm supporting a left rear wheel such that the left rear
wheel is vertically movable;

a vehicle body frame;

[0202] a foot board arranged frontward, relative to the
swing shaft;
[0203] a lever supported on the vehicle body frame, the

lever being swingable on a lever support shaft that is posi-
tioned frontward, relative to the swing shaft;

[0204] a rocker member rotatably supported on the lever,
the rocker member causing the right rear wheel and the left
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rear wheel to move vertically in opposite directions in coop-
eration with swinging of the right rear arm and swinging of
the left rear arm;

[0205] a bracket supported on the vehicle body frame, the
bracket being swingable on a bracket support shaft that is
positioned frontward, relative to the lever support shatt;
[0206] a shock absorber having a front end portion and a
rear end portion, the front end portion being supported on the
bracket, the rear end portion being supported on the vehicle
body frame by a shock absorber support shaft that is posi-
tioned frontward, relative to the swing shaft and rearward,
relative to the bracket support shaft; and

[0207] a first rod having a front end portion and a rear end
portion, the front end portion being supported on the bracket
at a location between the bracket support shaft and the posi-
tion at which the shock absorber is supported on the bracket,
the rear end portion being supported on the lever, the first rod
being arranged so as to cross the shock absorber in a side
view.

[0208] (B) The electric vehicle according to (A), including
[0209] a right second rod having a front end portion and a
rear end portion, the front end portion being supported on the
rocker member, the rear end portion being supported on the
right rear arm; and

[0210] a left second rod having a front end portion and a
rear end portion, the front end portion being supported on the
rocker member, the rear end portion being supported on the
left rear arm,

[0211] the right second rod being configured to move sub-
stantially rearward when the right rear wheel moves upward,
[0212] the left second rod being configured to move sub-
stantially rearward when the left rear wheel moves upward.

[0213] (C) The electric vehicle according to (A) or (B),
wherein
[0214] the shock absorber is arranged inclined such that the

front end portion thereof is below the rear end portion thereof,
[0215] the first rod is arranged inclined such that the front
end portion thereof is above the rear end portion thereof.

[0216] (D) The electric vehicle according to any one of (A)
to (C), wherein
[0217] a position at which the front end portion of the first

rod is supported on the bracket is located below and frontward
of the bracket support shaft,

[0218] aposition at which the front end portion of the shock
absorber is supported on the bracket is located rearward and
obliquely downward of the position at which the front end
portion of the first rod is supported on the bracket.

[0219] (E) The electric vehicle according to any one of (A)
to (D), wherein

[0220] the bracket includes a bent portion and a lower end
portion, and has a substantially [.-like shape in a side view, the
bracket being supported on the vehicle body frame such that
the bent portion extends obliquely downward and frontward
from the bracket support shaft while the lower end portion
extends obliquely downward and rearward from the bent
portion,
[0221]
bracket,
[0222] the shock absorber is supported on the lower end
portion of the bracket.

the first rod is supported on the bent portion of the

[0223] (F) The electric vehicle according to any one of (A)
to (E), wherein
[0224] the bracket support shaft is arranged above the

shock absorber support shaft.
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[0225] (G) The electric vehicle according to any one of (A)
to (F), wherein

[0226] the vehicle body frame includes:

[0227] a head pipe provided in a front end portion of the

vehicle body frame;

[0228] a front inclined portion extending obliquely down-
ward and rearward from the head pipe;

[0229] a bottom portion extending substantially horizon-
tally and rearward from a rear end portion of the front inclined
portion; and

[0230] a rear inclined portion extending obliquely upward
and rearward from a rear end portion of the bottom portion,
[0231] the shock absorber support shaft and the lever sup-
port shaft are arranged adjacent to a bent portion that is
provided between the bottom portion and the rear inclined
portion.

[0232] (H) The electric vehicle according to (G), wherein
[0233] the shock absorber support shaft is arranged front-
ward, relative to the bent portion that is provided between the
bottom portion and the rear inclined portion,

[0234] the lever support shaft is arranged rearward, relative
to the bent portion that is provided between the bottom por-
tion and the rear inclined portion.

[0235] (I) The electric vehicle according to any one of (A)
to (G), wherein

[0236] the lever support shaft, the shock absorber support
shaft, and the bracket support shaft are arranged below the
vehicle body frame.

[0237] (J) The electric vehicle according to any one of (A)
to (I), wherein
[0238] the lever supports the rear end portion of the first

rod, at a position lower than the rocker member.

[0239] (K) The electric vehicle according to any one of (A)
to (J), wherein
[0240] the rocker member is supported on the lever, at a

location between the lever support shaft and the position at
which the first rod is supported on the lever.

[0241] (L) The electric vehicle according to any one of (A)
to (K), wherein

[0242] the foot board includes pedals that are arranged at
the lateral sides of the position at which the shock absorber
and the first rod cross each other.

[0243] (M) The electric vehicle according to any one of (A)
to (L), wherein
[0244] the foot board includes a bottom portion cover that is

arranged above the shock absorber.

[0245] (N) The electric vehicle according to any one of (A)
to (M), including:

[0246] an electric motor that generates motive power for
driving the right rear wheel and the left rear wheel; and
[0247] a battery configured to store electricity that is to be
supplied to the electric motor.

[0248] (O) The electric vehicle according to (N), wherein
[0249] the battery is arranged at the lateral side of the shock
absorber.

[0250] (P) The electric vehicle according to (N), wherein
[0251] the battery is arranged between the right rear arm

and the left rear arm.

DESCRIPTION OF THE REFERENCE SIGNS

[0252] 1 ... electric vehicle (two-rear-wheel electric
vehicle)
[0253] 3 ... vehicle body frame

[0254] 5 ... head pipe
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[0255] 6 ... front inclined portion
[0256] 7 ... bottom portion
[0257] 8...rear inclined portion
[0258] 9...bent portion

[0259] 21,73 ... foot board

[0260] 25,71,72...battery

[0261] 26 ... battery support bracket

[0262] 27...Dbattery support part

[0263] 31R...rightrear arm

[0264] 31L...left rear arm

[0265] 33R, 33L ... electric motor

[0266] 35R ... right rear wheel

[0267] 35L ... left rear wheel

[0268] 41 ...lever

[0269] 43 ...rocker member

[0270] 45R ... right rod (right second rod)

[0271] 45L ... left rod (left second rod)

[0272] 51,81 ... bracket

[0273] 51A...Dbent portion

[0274] 51B. .. lower end portion

[0275] 53 ...rod (first rod)

[0276] 53R ...rightrod

[0277] 53L...leftrod

[0278] 61 ...shock absorber

[0279] A1l...swing shaft

[0280] A2...lever support shaft

[0281] A3 ... bracket support shaft (front support part)

[0282] Ad4...shock absorber support shaft (rear support
part)

[0283] B...rotation axis

1-20. (canceled)

21. A two-rear-wheel electric vehicle configured to lean a
vehicle body frame thereof when turning, the two-rear-wheel
electric vehicle comprising:

a vehicle body frame;

a pair of right and left rear arms supported on the vehicle
body frame, the pair of right and left rear arms being
swingable about a swing shaft, the pair of right and left
rear arms separately supporting a pair of right and left
rear wheels, respectively;

a battery configured to drive the pair of right and left rear
wheels; and

a shock absorber configured to lessen an impact that the
pair of right and left rear wheels receive from a road
surface, the shock absorber being configured such that
the impact is transmitted thereto via the pair of right and
left rear arms; wherein

the vehicle body frame includes:

a head pipe;

a front inclined portion extending obliquely downward
and rearward from the head pipe;

a bottom portion extending rearward in a front-back
direction of the vehicle from a rear end portion of the
front inclined portion, the bottom portion including a
front support portion that directly or indirectly sup-
ports a front end portion of the shock absorber; and

arear inclined portion extending obliquely rearward and
upward from a rear end portion of the bottom portion,
the rear inclined portion including a battery support
portion that supports the battery; and

the swing shaft is positioned rearward of the front support
portion and below the battery support portion.

22. The two-rear-wheel electric vehicle according to claim

21, wherein the bottom portion includes a rear support portion
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that directly or indirectly supports a rear end portion of the
shock absorber, the rear support portion being arranged rear-
ward relative to the front support portion.

23. The two-rear-wheel electric vehicle according to claim
22, wherein the shock absorber is configured such that a force
that distances the front support portion and the rear support
portion from each other in the front-back direction of the
vehicle is applied to the front support portion and the rear
support portion when the pair of right and left rear wheels
receive an upward impact from the road surface.

24. The two-rear-wheel electric vehicle according to claim
23, wherein an angle formed between a direction in which the
shock absorber extends and retracts under a state where the
vehicle is stopped upright and a direction in which the bottom
portion extends at a position of the rear support portion is
about 45° or less.

25. The two-rear-wheel electric vehicle according to claim
22, wherein the bottom portion further includes a transmis-
sion member support portion, and the transmission member
support portion supports a member configured to transmit an
impact that the pair of right and left rear wheels receive from
the road surface to the shock absorber through the rear arm.

26. The two-rear-wheel electric vehicle according to claim
21, wherein the rear inclined portion does not include a por-
tion that supports the shock absorber, and the bottom portion
does not include a portion that supports the battery.

27. The two-rear-wheel electric vehicle according to claim
21, wherein the bottom portion extends in the front-back
direction of the vehicle at a position lower than a position
where upper ends of the pair of right and left rear wheels are
located when the vehicle is stopped upright.

28. The two-rear-wheel electric vehicle according to claim
21, wherein the bottom portion includes a pair of right and left
bottom portions, and the shock absorber is arranged between
the pair of right and left bottom portions.

29. The two-rear-wheel electric vehicle according to claim
21, wherein the rear inclined portion includes a pair of right
and left rear inclined portions, the rear inclined portion sup-
ports a seat, and the battery is arranged between the pair of
right and left rear inclined portions.

30. The two-rear-wheel electric vehicle according to claim
21, further including electric motors to drive the pair of right
and left rear wheels, respectively, the electric motors being
supported on the pair of right and left rear arms, respectively.

31. The two-rear-wheel electric vehicle according to claim
30, wherein the rear inclined portion supports a seat, the
shock absorber and the electric motors are arranged at oppo-
site sides of the swing shaft with respect to the front-back
direction of the vehicle, the shock absorber and the electric
motors are arranged at a position lower than the position
where the upper ends of the pair of right and left rear wheels
are located when the vehicle is stopped upright, and the bat-
tery is located below the seat and above the shock absorber
and the electric motors.

32. The two-rear-wheel electric vehicle according to claim
31, wherein the battery is located between the right rear arm
and the left rear arm with respect to a width direction of the
vehicle.

33. The two-rear-wheel electric vehicle according to claim
21, wherein the battery is located rearward relative to the
swing shaft.

Aug. 28,2014

34. The two-rear-wheel electric vehicle according to claim
21, further comprising:

a foot board located frontward relative to the swing shaft;

alever supported on the vehicle body frame, the lever being
swingable on a lever support shaft that is positioned
frontward relative to the swing shaft;

a rocker member rotatably supported on the lever, the
rocker member causing the right rear wheel and the left
rear wheel to move vertically in opposite directions in
cooperation with swinging of the pair of right and left
rear arms;

a bracket supported on the vehicle body frame, the bracket
being swingable on a bracket support shaft that serves as
the front support portion and that is positioned frontward
relative to the lever support shaft; and

a first rod including a front end portion and a rear end
portion, the front end portion being supported on the
bracket at a location between the bracket support shaft
and a position at which the shock absorber is supported
on the bracket, the rear end portion being supported on
the lever, the first rod being arranged so as to cross the
shock absorber in a side view of the vehicle; wherein

the front end portion of the shock absorber is supported on
the bracket; and

the rear end portion of the shock absorber is supported on
the vehicle body frame by a shock absorber support shaft
that is positioned frontward relative to the swing shaft
and rearward relative to the bracket support shatt.

35. The two-rear-wheel electric vehicle according to claim

34, further comprising:

a right second rod including a front end portion and a rear
end portion, the front end portion being supported on the
rocker member, the rear end portion being supported on
the right rear arm; and

a left second rod including a front end portion and a rear
end portion, the front end portion being supported on the
rocker member, the rear end portion being supported on
the left rear arm; wherein

the right second rod is configured to move substantially
rearward when the right rear wheel moves upward; and

the left second rod is configured to move substantially
rearward when the left rear wheel moves upward.

36. The two-rear-wheel electric vehicle according to claim
34, wherein the shock absorber is inclined such that a front
end portion thereof is below a rear end portion thereof, and
the first rod is inclined such that a front end portion thereof is
above a rear end portion thereof.

37. The two-rear-wheel electric vehicle according to claim
34, wherein a position at which the front end portion of the
first rod is supported on the bracket is located below and
frontward of the bracket support shaft; and

a position at which the front end portion of the shock
absorber is supported on the bracket is located rearward
and obliquely downward of the position at which the
front end portion of the first rod is supported on the
bracket.

38. The two-rear-wheel electric vehicle according to claim
34, wherein the shock absorber support shaft and the lever
support shaft are arranged adjacent to a bent portion that is
provided between the bottom portion and the rear inclined
portion.

39. The two-rear-wheel electric vehicle according to claim
38, wherein the shock absorber support shaft is arranged
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frontward relative to the bent portion that is provided between
the bottom portion and the rear inclined portion; and

the lever support shaft is arranged rearward relative to the

bent portion that is provided between the bottom portion
and the rear inclined portion.

40. The two-rear-wheel electric vehicle according to claim
34, wherein the lever support shaft, the shock absorber sup-
port shaft, and the bracket support shaft are arranged below
the vehicle body frame.

#* #* #* #* #*



